Structure-activity relationships for hepatocyte toxicity and electrophilic reactivity of alpha,beta-unsaturated esters, acrylates and methacrylates.
Covalent binding of reactive electrophiles to cellular targets is a molecular interaction that has the potential to initiate severe adverse biological effects. Therefore, electrophile reactivity towards biological nucleophiles could serve as an important correlate for toxic effects such as hepatocyte death. To determine if reactivity correlates with rat hepatotoxicity, alpha,beta-unsaturated esters, consisting of acrylates and methacrylates, that are inherently electrophilic and exhibit widely varying degrees of reactivity were investigated. Reactivity was measured using simple assays with glutathione and butylamine as surrogates for soft thiol and hard amino biological nucleophile targets. A linear relationship was observed between hepatotoxicity and thiol reactivity only, while no amine reactivity was observed. Structure-activity relationships were also investigated, with results showing toxicity was well modeled by electronic parameters E(LUMO) and partial charge of the carbon atoms in the reactive center. No relationship was observed between toxicity and logP. These results suggest that differences in hepatocyte toxicity of acrylates and methacrylates can be related to their electrophilic reactivity which corresponds to their ability to deplete GSH and protein thiols.